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SPECIFICATION 

1 . Title of the Invention 

DISPLAY APPARATUS 

2 . Scope of Claims 

A display apparatus comprising: 

means for generating display data and color palette data; 
display mode means for setting a color mode/grayscale 

mode ; 

a display control circuit for performing chromogenic 
control when this display mode means sets color mode for said 
display data and performing grayscale display control when this 
display mode means sets grayscale mode for said display data; 
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and 

a flat panel color display for performing color display 
or grayscale display of said display data, based on the control 
by the display control circuit. 
3. Detailed Description of the Invention 

[Object of the invention] 

(Industrial Field of Utilization) 

This invention relates to a display apparatus used 
specifically for a personal computer. 
(Prior art) 

A color CRT has normally been used as a display device 
for a personal computer. Recently flat panel displays such as 
flat panel displays (PDPs) and liquid crystal displays (LCDs) 
are extensively used particularly for laptop personal computers 
These flat panel displays are unable to perform color display, 
but instead is capable of displaying color difference on a CRT 
by changing the brightness . These displays are called grayscale 
type flat panel displays. 

Many colors can be displayed on a CRT. For example, there 
are display systems capable of representing a total of 264,144 
colors on a CRT that can displays colors in 64 grayscales 
respectively for R, G, and B (each five bits and 18 bits in total) 
In contrast, conventional grayscale type flat panel displays 
can represent the brightness difference in only 16 grayscales. 
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These display systems automatically select and display the most 
natural grayscale of the 16 grayscales from among the 262,144 
colors according to a particular formula. 

In the system example, since the grayscale of a grayscale 
type flat panel display is 16, 4 -bit signals are sent, as display 
data, to the grayscale type flat panel display from the personal 
computer. 

(Problem to be solved by the invention) 

Now consider a case where a color LCD instead of a 
traditional grayscale type flat panel display is connected to 
the system as described above. Again in this case, 4 -bit data 
is sent to the color CRT from the personal computer body. 
Therefore, the number of colors that the system can display on 
the color LCD is 16. Since it is sufficient to represent the 
color difference in such cases where business software is run, 
there is no serious problem. 

However, in cases where graphic data is displayed, the 
262,144 colors on a CRT will not comply with the 16 colors on 
a color LCD. 

This invention has been made in view of the above problem 
and the object thereof is to provide a display apparatus using 
a flat panel color display such as a color LCD that provides 
a mode to a color LCD which enables it to operate as a grayscale 
type flat panel display, and which allows the user to select 
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the mode according to the type of display screen (for business 
software, graphic software, or other software). 
[Composition of the Invention] 
(Means for Solving the Problem) 

The display apparatus of this invention includes: a 
personal computer body that generates and outputs display data 
and color palette data; means for setting color mode/grayscale 
mode; and a display control circuit that performs chromogenic 
control at color mode to display the display data on, for example, 
a color LCD constituting a color display while performs 
grayscale display control at grayscale mode to display the 
display data on the color LCD. 
(Operation) 

This invention is characterized in that display control 
is performed in the most suitable display mode (color mode or 
grayscale mode) according to the type of display screen wherein 
a signal specifying color numbers or a signal specifying 
grayscale is generated based on the setting of the color mode 
or grayscale mode , respectively and when color mode is selected, 
the colors corresponding to the color mode is displayed while 
grayscale mode is selected, the grayscale corresponding to the 
grayscale mode is displayed. In short, the invention is 
characterized by the color LCD control circuit having the 
grayscale display control function. Note that a user can select 
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such modes by operating the switch. Thus, allowing the user to 
select the suitable mode for the type of display screen leads 
to a flexible system that allows for arbitrary selection of 
display mode (color display or grayscale display) according to 
the type of running software. 
(Preferred embodiments) 

Now one embodiment of the invention is described below 
with reference to the drawings . Fig. 1 is a block diagram showing 
an embodiment of this invention. In this figure, reference 
number 1 is a personal computer body that outputs display data, 
color palette data, and the like; 2 is an LCD chromogenic 
grayscale display control circuit that, based on the display 
data sent from the personal computer body 1, performs display 
control to generate corresponding colors in the color mode and 
performs corresponding grayscale display control in the 
grayscale mode, for a color LCD panel 3; 3 is a color LCD panel 
wherein the display color or display grayscale is controlled 
by the LCD chromogenic grayscale display control circuit 2; 4 
is a mode switch to switch the operation mode of the LCD 
chromogenic grayscale display control circuit 2; and 5 is a 
grayscale type flat panel display that displays in grayscale 
the display data sent from the personal computer body 1. 

Fig. 2 is a diagram to illustrate the operation of the 
embodiment of this invention. Specifically, this diagram shows 
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an example of pixel skipping rate for each of R, B, G colors. 

Now the operation of the embodiment of this invention is 
described below. First, 4 -bit display data signals are sent from 
the personal computer body 1. Typically, 16 color numbers can 
be specified with these 4 bits. The user operates a mode: switch 
4 to set either of the color display mode or grayscale mode. 

First, the operation in which the color display mode is 
selected with the mode switch 4 is described. The 4 -bit data 
sent from the personal computer body 1 is converted to color 
data corresponding to the color mode of the LCD chromogenic 
grayscale display control 2 by the LCD chromogenic grayscale 
display control circuit 2 as shown in Fig. 2, and the converted 
data is sent to the color LCD panel 3 to display the specified 
colors. In Fig. 2, R means red, G, green, and B, blue and "0" 
means that no color is generated, "1/3" means that colors are 
generated one time during three frames, "2/3" means that colors 
are generated two times during three frames, and "1", colors 
are always generated. In this way, the color display as shown 
in Fig. 2 is achieved by a combination of the pixel skipping 
of R, G, B. 

Next, the operation in which the grayscale display mode 
is selected with the mode switch 4 is described. The 4 -bit data 
sent from the personal computer body lis converted to grayscale 
data by the LCD chromogenic grayscale display control circuit 
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2 as shown in Fig. 2, and the converted data is sent to the color 
LCD panel 3 to display in the specified grayscale. In Fig. 2, 
"0" means that no color are generated, "1/16" means thati colors 
are generated once during 16 frames, and "16/16" means that 
colors are always generated. In this way, grayscale display is 
achieved by generating each color of R, G, B with the same 
brightness simultaneously and generating the same color in 16 
scales . 

As described above, the embodiment of this invention 
wherein a user can select arbitrarily the suitable display mode 
(color mode or grayscale mode) according to the type of display 
screen leads to highly flexible system. 
(Effects of the Invention) 

As described above, this invention is configured by 
having: means for generating display data and color palette 
data; display mode means for setting a color mode/grayscale 
mode; a display control circuit for performing chromogenic 
control when this display mode means sets color mode for said 
display data and performing grayscale display control when this 
display mode means sets grayscale mode for said display data; 
and a flat panel color display for performing color display or 
grayscale display of said display data, based on the control 
by the display control circuit, leading to a highly flexible 
system where a user can select the suitable mode based on the 
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type of a display screen. 

4 . Brief Description of the drawings 

Fig. 1 is a block diagram showing an embodiment of this 
invention and Fig. 2 is a diagram showing an exemplary 
chromogenic grayscale display control to illustrate the 
operation of this invention. 

1 Personal computer body 

2 LCD chromogenic grayscale display control circuit 

3 Color LCD panel 

4 Mode switch 
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